Partial expression of monoaminergic (serotoninergic) properties by the multipotent hypothalamic cell line F7. An example of learning at the cellular level.
A serum-free medium supplemented with a glial conditioned medium, a brain extract from 8-to 10-day-old mice, hormones, and eye-derived growth factor has been devised which permitted the mouse primitive hypothalamic nerve cell line F7 to express some biochemical properties typical of monoaminergic neurons. Maximal expression was obtained when the culture conditions were applied for 2 days. Most (90-95%) cells then synthesized [(3)H]serotonin from [(4)H]5-hydroxytryptophan (but not from [(3)H]tryptophan). No synthesis was detected in the presence of carbidopa (20 ?M), therefore suggesting the involvement of l-aromatic-amino-acid decarboxylase in this process. In addition, F7 cells cultured in such serum-free medium exhibited the capacity of accumulating exogenous serotonin by an ouabain-sensitive mechanism. These data further supported that active molecules in the cell environment can induce, in a primitive cell line, some of the enzymatic activities associated with monoaminergic neurons. Since other well-defined culture conditions can promote the differentiation of the same clone into oligodendrocytes (De Vitry et al., 1983), it can be concluded that the F7 cell has the properties of an embryonic stem cell of the CNS which, depending on external signals, may switch into different alternative developmental neural pathways. We postulate that the stabilization of neuron-like properties due to repetitive cell stimulation by active signals in the environment may represent an example of learning at the cellular level.